In tro duc tion. An kle joint frac tures are one of the most com mon in ju ries dealt with by or tho pe dic sur geons. Objective. To de ter mine to what ex tent do di ag nos tics, es ti ma tion and choice of treat ment of tibiofibular syndesmosis in ju ries af fect the fi nal clin i cal re sult. Pa tients and Meth ods. The study rep re sents ret ro spec tive-pro spec tive anal y sis of the data ob tained from 102 pa tients treated for an kle in jury due to malleolar an kle joint frac tures and tibiofibular syndesmosis at the Clinic of Traumatology. The av er age value of mon i tor ing was 61.62 months. Ac cord ing to the Danis-Weber clas si fica tion, C1 frac ture was pres ent in 77 re spon dents (75.49%); C2 in 23 (22.5%); and C3 frac ture in 2 respon dents (1.96%). The Danis-Weber clas si fi ca tion was used in this pa per and hence we di vided 102 patients with type C frac tures ac cord ing to the above men tioned clas si fi ca tion. The first group (G1) was con sisted of 48 (47%) pa tients who had un der gone the syndesmotic screw fix a tion dur ing the sur gery treatment of frac ture sta bi li za tion. The sec ond group (G2) was con sisted of 54 (53%) pa tients who did not require the syndesmotic screw fix a tion dur ing the surgery treat ment of frac ture sta bi li za tion. The syndesmotic screw was placed in cases of: su pra-syndesmotic frac tures of the fib ula as so ci ated with rup ture of the deltoid lig a ment and frac ture types ac cord ing to the Topliss A and B. Three, six and twelve months af ter the sur gery, the clin i cal re sults were ex am ined us ing the Amer i can Or tho pae dic Foot and An kle So ciety scor ing scale. Dis cus sion. All acute un sta ble in juries should be treated sur gi cally, which in cludes the deltoid lig a ment re pair, open re duc tion and in ter nal fix a tion of the in jured syndesmosis. This is con sid ered to be the best way to avoid un wanted com pli ca tions. Con clu sion. There was no sig nif i cant dif fer ence in the fi nal re sults of treat ment be tween pa tients from the group G1, where the syndesmotic screw fix a tion was per formed, and pa tients from the group G2, where the syndesmotic screw fix a tion was not per formed.
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The up per an kle joint is a mod i fied hinge joint consisted of: the tibia, fib ula and ta lus. Sta bil ity be tween the tibia and fib ula of the an kle joint en sure ligamentum tibiofibulare anterius et posterius. 2 Both of these lig aments are a part of the con struc tion of the up per, con cave an kle joint. The lig a ments make a tibiofibular syndesmotic base.
2-3 The tibia and fib ula are widely in tercon nected with membrana interossea cruris. The high est outer sta bil ity of an an kle joint is pro vided by ligamentum calcaneofibulare, while the in ter nal sta bil ity is pro vided by ligamentum deltoideum. 3 Malleolar frac tures re sult ing from the strong externalor forced ro ta tion of the tibia within the fixed foot cause a par tial or to tal rup ture of interosal mem brane. Syndesmosis in jury can be ligamentous only, but it is often ac com pa nied by malleolar fructure. 3 The Danis-Weber clas si fi ca tion of malleolar frac tures is com monly used in clin i cal prac tice. 4 Ac cord ing to the abovementioned clas si fi ca tion, type C frac tures area ccompanied by a le sion or rup ture of the tibiofibular syndesmosis and are the cause of pro longed pain in the an kle joint. 4 The Lauge-Hansen clas si fi ca tion pro vides a de tailed insight into the biomechanics of the po si tions and movements of the feet upon the ac tion of the force vec tor in the for ma tion of malleolar an kle joint frac tures. In cases when the tibiofibular diastasis is over looked and in ad e quately treated, there is an in creas ing pre dis posi tion of the talustowards the valgus. In ad di tion, the upper an kle joint is fol lowed bychronic in sta bil ity, pain and rapid emer gence of arthrosis. 5 
OB JEC TIVE
To de ter mine to what ex tent do di ag nos tics, es ti ma tion and choice of treat ment of tibiofibular syndesmosis in juries af fect the fi nal clin i cal re sult.
PA TIENTS AND METH ODS
The study rep re sents ret ro spec tive-pro spec tive anal y sis of data ob tained from 102 pa tients treated for an kle injury due to malleolar an kle joint frac tures and tibiofibular syndesmosisat the Clinic of Traumatology in the pe riod from Jan u ary 1 st , 2003 to De cem ber 31 st , 2014. The study did not in clude pa tients with an iso lated le sion of syndesmosis ac com pa nied by an angulation of the talus be cause there were not enough re spon dents to conduct a rel e vant sta tis ti cal sur vey.
The study en com passed 58 males (57.87%) and 44 females (43.13%). In ju ries among the re spon dents oc curred as fol lows:in the win ter 33 (32%), in the sum mer 31 (31.06%), in the fall 22 (21.21%), and in the spring 16 (15.90%)re spon dents.
Ac cord ing to the age, re spon dents were di vided into three groups.
The first group was con sisted of the re spon dents from 60 to 80 years. It in cluded 18 (17.65%) re spon dents, that is, 6 re spon dents had the syndesmotic screw placed, and 12 did not.The sec ond group was con sisted of 43 (42.16%) re spon dents, 40 to 60 years old, that is, 22 respon dents had the syndesmotic screw placed, and 21 did not. The third group was con sisted of 41 (40.20%) respon dents, 20 to 40 years old, that is, 20respondents had the syndesmotic screw placed, and 21 did not. Fe male patients were more rep re sented in the age group of 60-80 years, while male pa tients were more rep re sented in other age groups.
c2 test showed that there was a sig nif i cant dif fer ence be tween the pa tients of dif fer ent gen der re gard ing their as so ci a tion to dif fer ent age groups (c2 = 6.266; p = 0.044).Ac cord ing to the age of the pa tients, there was no sta tis ti cally sig nif i cant dif fer ence be tween the groups ofpatients who had the syndesmotic screw placed, and those who did not. (c2 = 1.701; p = 0.427).
In or der to clas sify frac tures in 102 pa tients ac cord ing to the Lauge Hansen and Danis-Weber clas si fi ca tion, med i cal his tory, clin i cal ex am i na tion and an kle joint radi og ra phy: anteroposterior (AP), lat eral (LL) and "fork"ori en ta tion were used.Ac cord ing to the Lauge Hansen clas si fi ca tion, in 83 (81.37%) re spon dents , the rea son for an kle joint in jury was ex treme pronation and ex ter nal foot ro ta tion; in 8 (7.84%) re spon dents, the reason was pronation and ab duc tion of the foot; in 7 (6.9%) was supination-adduction of the footwhile in 4 (3.8%) pa tients, the rea son was supination ac com pa nied by exter nal an kle ro ta tion.
Ap ply ing the same pa ram e ters for the re spon dents, accord ing to the Danis-Weber clas si fi ca tion: C1 frac ture oc curred in 77 (75.49%) pa tients, C2 in 23 (22.5%) and C3 frac ture in 2 (1.96%).
The Danis-Weber clas si fi ca tion was used in this pa per and hence we di vided 102 pa tients with type C frac tures ac cord ing to the abovementioned clas si fi ca tion. The first group (G1) was con sisted of 48 (47%) pa tients who had un der gone the syndesmotic screw fix a tion dur ing the surgery treat ment of frac ture sta bi li za tion. 32 males and 16 fe males were treated this way.
The sec ond group (G2) was con sisted of 54 (53%) patients who did not re quire the syndesmotic screw fix a tion dur ing the sur gery treat ment of frac ture sta bi li za tion. This group was con sisted of 26 males and 28 fe males.
c2 test showed there was no sta tis ti cally sig nif i cant differ ence be tween the groups of pa tients who had the syndesmotic screw placed (G1), and those who did not (G2). (c2 = 3.553; p = 0.059)
Af ter clin i cal ex am i na tion and an kle joint ra di og ra phy, mea sure ment of the me dial clear (empty) space (MCS) and tibiofibular clear (empty) space (TFCS) was conducted. The mea sure ment was per formed at a dis tance of 1 cm prox i mal to the tib ial plas ter. The av er age value of the MCS of the re spon dents be long ing to the G1 group was 3.63 mil li me ter, while of those be long ing to the G2, it was 2.94 mil li me ters. The re sults of sta tis ti cal test ing (t = 2.214; p =0.029) in di cated that there was a sig nif i cant dif fer ence in terms of higher MCS in pa tients be long ing to the G1 group. There was also a sig nif i cant dif fer ence be tween the gen ders ac cord ing to the MCS (t=2.962; p = 0.004), which was higher in male pa tients.
The av er age value of TFCS pa tients in the G1 was 5.42 mil li me ters, while inthe G2, it was 4.98 mil li me ters. There was a sta tis ti cally sig nif i cant dif fer ence in the TFCS be tween the groups G1 and G2 (t=2.476; p= 0.015). Higher av er age val ues of the TFCS oc curred in the G1patients. Syndesmotic screw wasplaced in the follow ing cases: su pra-syndesmotic frac tures of the fib ula ac com pa nied by the rup ture of the deltoid lig a ment and frac ture ac cord ing to Topliss A and B. In the G1 and G2 re spon dents, tran sient syndemdosiswas per formed with 3.5mm cor ti cal screw in three cor ti cal plates. The av erage dis tance of the syndesmotic screwfrom the tibia ceiling was 2.5 cm. The screw was placed in the trans verse plane at the an gle of 25° to 30° in the posteolateral to anteromedial di rec tion. Intraoperative stress test of syndesmosis sta bil ity was con ducted in 34 (69%) sur gically treated re spon dents.
In or der to achieve an ad e quate re duc tion of syndesmosis on post op er a tive AP ra dio graph, the fol lowing con di tions were im plied -tibiofibular clear space narrower than 5mm and the tibiofibular over lap wider than 5 mm.
The ad e quate re duc tion of syndesmosis was per formed on the ex am ined sam ple in 44 (91.77%) pa tients. Accord ing to the ra dio log i cal pa ram e ters in the post op er ative ra dio graph, the ac cept able re duc tion of syndesmosis was not achieved in 4 pa tients (8.33%).
In 95% of cases, rou tine re moval of the screwwas performed in the op er at ing room: in 51% of re spon dents after three months, in 37% af ter four months and in 12% of re spon dents af ter 6 months. In 3 pa tients who had had a syndesmotic screw re moved af ter 6 weeks, a syndesmotic re-diastasis oc curred. In 1 pa tient, tran sient syndesmosis oc curred once again by plac ing the screw, and in 2 patients, place ment of the screw was not done.
In these 3repondents, one year later, a mean value of the Amer i can Or tho pae dic Foot and An kle So ci ety score (AOFAS score) [5] [6] [7] [8] was 78 points. The sam ple was in suf ficient for a sta tis ti cal ver i fi ca tion, but it sug gested that it was early to re move the syndesmotic screw af ter six weeks.
The av er age time of hos pi tal iza tion of the re spon dents was 11.58 days for G1 pa tients and 13.37 days for G2 patients.
Clin i cal re sults of treated an kle joints were ob tained with the us age of the Amer i can Or tho pe dic Foot and Ankle So ci ety Score/AOFAS score /.
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The mo bil ity in the sagittal plane was eval u ated upon the med i cal ex am i na tion, 12 weeks af ter the sur gery. In this case, the rat ing "contracture" implieda me dium or sig nif i cant contracture. Ac cord ing to the AOFAS score, it oc curred in 63 pa tients, that is, 43 (89.58%) were the G1 re spon dents, and 20 (38.46%) re spon dents were from the G2 group.
The rat ing "min i mum contracture" ac cord ing to the AOFAS score oc curred in 5 (10.41%) G1 pa tients and in 22 (42.31%)G2 pa tients. 12 (23.8%)G1 pa tients had a full mo bil ity.G1 re spon dents had sig nif i cantly better mobil ity on the check-up, which was con ducted twelve weeks af ter the sur gery.
c2 test con firmed the abovementioned. (c2 = 30.584, p = 0.000) The mo bil ity and re li ance on the in jured leg was eval uated at the med i cal ex am i na tion six months af ter the surgery.
"Full sup port and full mo bil ity" ac cord ing tothe AOFAS score oc curred in 46 (45.09%) re spon dents. The afore men tioned clin i cal find ings inthe G1respondents were 28 (17.65) and in the G2 re spon dents 28 (53.85%). "Pain ful full sup port, min i mal contracture" oc curred in 3 (2.94%) pa tients, 2G1 pa tients and 1G2 pa tient. Ac cording to the AOFAS score, "full sup port, min i mal contracture" oc curred in 8 (7.84%)G1 re spon dents. "Mini mum pain ful full sup port, full mo bil ity" oc curred in 11 (10.78%) re spon dents, that is, 2 from theG1 and 9 from the G2. "Oc ca sion ally pain ful full sup port, min i mal contracture" oc curred in 2 pa tients, one from each group. "Min i mum pain ful full sup port and min i mum contracture" by the AOFAS score oc curred in 25 (24.51%) pa tients, that is, 17 (35.42%) pa tients from the G1 and 8 (15.38%) pa tients from the G2. "Min i mally pain ful full sup port, contracture "oc curred in1patient from the G2."Oc ca sion ally pain ful full sup port, full mobil ity" oc curred in 1 pa tient from the G2.
Groups G1 and G2 were sig nif i cantly dif fer ent ac cording to the re sults of the ex am i na tion six months af ter the treat ment. Fisher's ex act test (Fisher = 25.364, p = 0.000) in di cated better clin i cal re sults in the G2 group.
Us ing the AOFAS score, at least twelve months af ter the sur gery, each pa tient un der went the fi nal test ing of the clin i cal, i.e. the func tional sta tus. The av er age pain value in G1 and G2 pa tients was cal cu lated within in divid ual pain val ues. The av er age pain value in the G1 patients was 35.42 points, and G2 pa tient group 34.63 points. There was no sta tis ti cally sig nif i cant dif fer ence be tween the groups (t=0.788; p=0.432). In women, pain value was 36.21 points, while in men, it was 33.41 points. Ac cord ing to gen der, there was a sig nif i cant differ ence in pain (t=2.884; p=0.005), in terms of higher aver age pain in women.
Ac cord ing to the AOFAS score, the av er age value of the clin i cal fea tures of the G1 re spon dents was 7.88 points, and the G2 pa tients 7.28 points. There was a signif i cant dif fer ence be tween the groups (t=2.574; p= 0.012) in terms of better clin i cal re sult of the G1 re spondents.
Ac cord ing to the AOFAS score, the av er age value of the max i mum dis tance of the G1 pa tients' walk was 4.54 points, and the G2 pa tients'4.28 points. There was no signif i cant dif fer ences in av er age val ues of the max i mum dis tance of the walk be tween the groups (t =1.946; p = 0.055). There was a sig nif i cant dif fer ence be tween these vari ables among age groups (F=13.175, p =0.000). Max imum dis tance of the walk of the pa tients in the age group of 60-80 years was less.
The av er age value of the walk ing sur face of the G1 patients was 3.71 points, while the one for the G2 pa tients was 3.41 points. There was no sig nif i cant dif fer ences between the av er age val ues of the abovementioned variable be tween the groups (t =1.690, p = 0.094). Ac cord ing to the pre vi ously men tioned vari able, there was a sig nif icant dif fer ence be tween the age groups (F=3.197; p = 0.045).
The av er age value of walk ing ab nor mal i ties in the G1 pa tients was 7.92 points, while in the G2 pa tients was 7.93 points. There was no sig nif i cant dif fer ence in av erage val ues of walk ing ab nor mal i ties be tween the groups (t = -0.083; p = 0.934).
Ac cord ing to the AOFAS score, the av er age value of mo tions in the sagittal plane in the G1 pa tients was 7.50 points, and in the G2 pa tients was 7.70 points. There was no sig nif i cant dif fer ence in the av er age val ues of mo tion in the sagittal plane be tween the groups (t = -0.858; p = 0.393).
The av er age value of mo tions in the lower an kle joints in the G1 pa tients was 6.00 points, and in the G2 pa tients was 5.89 points. There was no sig nif i cant dif fer ence in the av er age val ues of mo tions in the lower an kle joint be tween the groups (t = 1.428; p = 0.159).
The av er age value of the an kle joint sta bil ity in the G1patients was 8.00 points, and in the G2 pa tients was 7.85 points. Ac cord ing to the AOFAS score, there was no sig nif i cant dif fer ence in the av er age val ues of the sta bility of the an kle joint be tween the groups (t = 0.942; p = 0.348).
The av er age val ues of re la tions in the an kle joint of the G1 pa tients were 10.00 points and 9.93 points for the G2 pa tients. There was no sig nif i cant dif fer ence in the av er -age val ues of re la tions in the an kle joint be tween the groups (t = 1.428; p = 0.159).
The av er age value of the AOFAS score in the G1 patients was 91.15 points, and 89.15 points in the G2 patients. There was no sig nif i cant dif fer ences in the av er age val ues of the AOFAS score be tween the groups (t = 1.688, p = 0.095).
The av er age val ues of the AOFAS scores be tween age groups were sig nif i cantly dif fer ent (F= 4.573; p = 0.013). The re spon dents aged 60-80 years had lower av er age values of the AOFAS score in re la tion to the other age groups. The re spon dents aged 40-60 years had higher aver age val ues in re la tion to the other two age groups. The re spon dents aged 40-60 years had higher av er age val ues of the AOFAS score in re la tion to the age group of 60-80 years, and lower av er age val ues of the AOFAS score in re la tion to the age group of 40-60 years.
One year af ter the sur gery, only 14 (13%) pa tients could have car ried out all the ac tiv i ties thatthey had been able to per form be fore the op er a tion, with out dif fi culty and pain. 26 monthsafter the sur gery, 40 (41%) pa tients were able to per form all the ac tiv i ties that they had carried out be fore the in jury and sur gery.
The av er age length of treat ment of the G1 group patients was 8.73 months, and the G2 pa tients 8.35 months. There was no sig nif i cant dif fer ence in the av er age length of treat ment of the pa tients from G1 and G2 groups (t = 1.315, p = 0.259). Also, there was no sig nif i cant dif ference in the av er age length of treat ment be tween the age groups (F = 2.733; p = 0.070), nor be tween gen ders (F = 10.440, p = 0.156). The av er age length of hos pi tal iza tion of the G1 pa tients was 11.58 days, and the G2 pa tients 13.37 days. There was no sig nif i cant dif fer ence in the aver age length of hos pi tal stay be tween the G1 and G2 patients (t = -1.315, p = 0.192;).
The av er age val ues of monitoringof the re spon dents were 61.62 months and the av er age AOFAS score of the G1 and G2 pa tients was 90.16 points.
DIS CUS SION
In their study on maleolar frac tures by type, Bava, et al. showed that the rep re sen ta tion of supination-ex ter nal rota tion was 64%, supination-adduction 12%, and the remain ing 24% were pronation in ju ries. 8 In the study conducted in Min ne sota by Yasui, et al., the rep re sen ta tion of supination in ju ries was more than 60%, and of pronation in ju ries up to 40% . 9 In the pronation in ju ries, there was more fre quent oc cur rence of su pra-syndesmotic frac tures with syndesmosis le sion. 9 Ac cord ing to the Lauge-Hansen clas si fi ca tion of an kle joints, there were 83 (81.37%) re spon dents with the ex treme pronation and ex ter nal ro ta tion of the foot; 8 (7.84%) re spon dents with the pronation and ab duc tion of the foot;7 (6.9%) re spondents with the supination -adduction of the foot, and 4 (3.8%)re spon dents with the supination fol lowed by ex ternal ro ta tion of the an kle joint.
Many au thors claim that, af ter the in jury of the lat eral malleolus and syndesmosis , the in sta bil ity of the an kle joint causes a lat eral ta lus dec li na tion. 5 Ken nedy,et al. pre sented their ex pe ri ence gained dur ing the treat ment of 45 in ju ries of lat eral malleolus and syndesmosis. 6 The respon dents with the same or sim i lar char ac ter is tics were al lo cated into two groups: G1 and G2. The G1 group was con sisted of 36patients who had had the syndesmotic screw placed, while the G2 group was con sisted of 9 respon dents who had not had the syndesmotic screw placed. 6 Ac cord ing to the Den nis Weber clas si fi ca tion, Weening, et al.treated 51ankle joint type C frac tures by ap plying the syndesmotic screw. 5 In our study, 48 G1 re spondents with the type C frac tures (ac cord ing to the Den nis Weber clas si fi ca tion) had the syndesmotic screw placed. The av er age age of the re spon dents in our study was 47.43 years, while in the study con ducted by Ween ing, et al., the av er age age was 40.6 years. The males in our studyrepresented 56.9% of the re spon dents, and 67% in the study con ducted by Ween ing, et al. 5 All asute un sta ble syndesmosis in ju ries should be treated sur gi cally, which in cludes the deltoid lig a ment repair, open re duc tion and in ter nal fix a tion of the in jured syndesmosis. This is the best way to avoid un wanted com pli ca tions. [5] [6] [7] [8] The clin i cal re sult showed that there was no dif fer ence be tween the re spon dents who had the syndesmotic screw placed 2 cm prox i mal to the an kle joint and those who had the syndesmotic screw placed 3 to 5 cm prox i mal to the an kle joint. Nev er the less,a gen eral rec om men da tion is to place a syndesmotic screw 3 to 5 cm above the an kle join . 7 Cer tainly, there are opin ions that sta bi li za tion of syndesmosis with the us age of screws causes lim ited mobil ity in the an kle joint, but most ex perts agree that it is only tem po rary. [8] [9] [10] The ba sic form of treat ment is es tablish ing and main tain ing proper tibiofibular relationat the lo ca tion of com plete syndesmosis le sion.
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The av er age value of the AOFAS score of com pa ra ble pa tients in the study con ducted by Yang Y, et al. witha fol low-up pe riod of 31.2 months was 86.67. 11 In our study, the value was 90.16 points. In their pa per, Hamid, et al.pro vided fi nal re sults of treat ment of the syndesmosis le sions in 52 re spon dents who had had thesyndesmotic screw placed. One group was con sisted of pa tients who re moved the screw or the same burst prema turely. The av er age re sults of the AOFAS score in the group of pa tients with the bro ken screw was 92.40, and the ones with the screw re moved was 85.80. 12 
CON CLU SION
There was no sig nif i cant dif fer ence in the fi nal re sults of treat ment be tween theG1 pa tients, con sist ing of patients who had the syndesmotic screw placed,and the G2 pa tients, con sist ing of pa tients whodid not have the syndesmotic screw placed.
There was no sig nif i cant dif fer ence in the du ra tion of treat ment and hos pi tal iza tion among the G1 and G2 groups.
Sig nif i cantly better av er age val ues of mo bil ity, presented in the G2 pa tients at the ex am i na tion three and six months af ter the sur gery, were tran sient.
